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Abstract of JP20021 99708 

PROBLEM TO BE SOLVED: To enhance the 
efficiency of a dc-dc converter whose load 
current fluctuates significantly. SOLUTION: In a 
deboosting chopper type dc-dc converter, a 
power MOSFET is caused to have a high ON- 
resistance and is turned on, by applying a pulse 
train having a low peak value near threshold 
voltage to the MOSFET 2 in an intermediate load 
region. By doing this way, its output voltage is 
controlled by a PAM(pulse amplitude modulation) 
switching system, which makes the peak value 
lower than a source voltage. 
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imnFMftettH] 

©«ffi«r± 9ffiVM£i«*EfcSi&LTlti;trt-SDC-D 

i^att2DC-DC3^-^. 

<DW£Z i 0 (SV>jt«E«£E(c3Elft UT W*i"S D C -D 

5 H fc K ± 9 fraWfWPf ©frS'WEMBI LTHtf) 
«E«r*:6fc*l*1-5 <£ 5 1- UfcC t £#®ti -T 5 D C 
-DCa^- 9 a 

©SE£*9ffiVMt*®BEfc£&L-Ctti;tJ-r5DC-D 

*>ww&*\csmtt'^*m<riwm.*w® u Aft 

#®i-t-5DC-DC = y^-^. 
0«£ESrJ:!JfiV^iI««EK**Urffl*i-SDC-D 

©*.KTJCttT-t-a»*fc»*. fifrf5^K»^0f^O^K 

wzi&ttDtoi-z x 5 k ufc z. t zftmt + 5 d c 

-DCay/W, 

2 0 kHz £i ± <k L fc i t £ £ f 5 D C - D C = >v< 
if^DC-DCay^-^. 



EI!©DC-DCaJ>v<— ^iefc^-C, 
SaMWffcfc^Ttt, WB^fl**©illli^K:fWiD 

ftMfPU 

I^A^WfrBf*©-*** LTiH^**W©fl»* 
«:W«©JiS*fiUbfclWe tr m^«ESr*iJ«i L, 

m^mm^Koma 9 t>/h*v*S2©*i 0 tfir-r 

^©BiMKrSfl:*** r t fc J: 9 ME**** 
^©^y®lSrOTSU-CtU^SJE«r«!lffllU 
ttMfttttfUl 2 ©ISA 9 t>/hS V** 3 ©«£ 9 tiST-t 

ftM*Plc*JI1- t let 9 aj*«E*r**K:««i-r5 
<k 5 1- L r t & «H» t -f 5 D C - D C = >• /<- * » 
[tt*«8] IWTOJ^T. *A?rettfMEW*WI 
^ KBMwr *«£E«r««ttfc±TS*S - 1 9 W^J 

4©fi^±tcitaJi-5^-|ci4 > MIBJ)lttfttr9r£o- 
ESrWlPU W12B2©ttJ;9 t>***»5©|t£)l±lc 

Wis/-?/v^^j©ji^*srFf3e©jiK^w±i-iS£Lrta 
^mE«r»j« tu^miic^ffie* i ©«s«t 9 1>*** 
H6©ffi«t9 titani-sw^itr*. WIe**^^©*j 

t5DC-DCay/W. 
[?»*99J »*![1~8©1*K*JV^"C, WIE¥««i: 

lt 1 # icMtunejB 2 ©¥£ 

fr^Sr^-v**, MIB9 h/w©m*^Mte^ 2© 

o, tt>«rlS^Vw^^l©jSii5filSr^b$*5S!lffli 

r t K A 9 nJMKKfcfffcfcv* i 5 1- Ufcr t Sr^®i 
tSDC-DCa^W. 
[f»*35lO] f»#JSl~9©lJftc*j^-C, MC¥« 
t UT«*©/<!7-MOS FET«rifcJWBKU-C 
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ffl^Sfc#fc* m&'<y-MOSFET<D0h<D'J?te< 

im*i% 1 1 ] 1-1001 m\z$>^x , atrial 

©»ifit«±D t*2<D«W«[«)*SriR< Lfcrfc*:^® 
fc-f 5 D C -D C 3 

[flt*3i 2] SS#^l lfcjavvt, 8friBfS2tf>^/v* 

lfc:t«:««tt5DC-DC3WW 0 

3] »*ai-i 2 consul vc\ AHfd* 

bofc^ws c-cia&itEfcfcx-r a ± 5 k utc fc * 
[M*a 1 4 ] *m&m*$:fflWi-% z.t\z±9 mmm 

9 ffiVMlEElcfcift LT tttfj-f £ D C - D C 

/p* mjE^Ki^e s * « r t «t o r ta^-r s « 

BE«r*£^«iJ»-f a <fc 5 K Lfc £ fc & fc "T 5 D C - 
[0 0 0 1] 
[0 0 0 2] 

i/*-*tt* ffi* (A«T) «l©/hSv^«MWfrettlttW 

a**/hsv^ Ajre^^umftEfcHAtEo 

% Lfc#J fc L"C#M¥ 1 1 -3 4 1 7 9 7 -^SfcBB* 
[0 0 0 3] 

■at - iE«K3EmS«^«^ fc ftffcfe J; tflHWcov ^ 
m 5fc#flRLTRW-r*. H15K*5V^ ltttttt 

6 OA*. 2 1I»7^M^0B, 2 2ttPW 

So 

[ 0 0 0 4 ] Aft 6 MfeKAft0)»6»M:« *j0&*^ y * 



2 3SrPWM»JtBilHlK2 2 0iMH«LT*5< 0 -*x(-J; 
19, U*«E7*-K>*y*Hlg2 ltt* TS^yfy 
1f5a>*BE«rA#U ^fct£££ftTl^ffi^®Eg2fi 
tffc0M2*JtfflTll&tt* (rfn^fif) fc LT 

w^-r** ^tr, pwmw»hik2 214, ta^ttffi^ 

0 S F E T 2 «r O N / O F F 1" S Z fc I C <fc 9 ®E O P W 

[0005] AHf6*lfe^urBA1KfK4ofc» 

P ft^/W^-MO S F E T 2 icE^Rl 

-ewu u*«E7-Y-K/^y^iaii2 id»bm**tia 

IMP fc ft 9, e*«Rld*bA*i-5«BEft* 

TS-fr-tatfrf-s y ~r fc L-cKfls-r* ^ 

fclcft£ 0 

[0006] fc r #mms**'U ^mmmft 

¥<D£? K/<yF y S:3:^*-jRfci-5«»©WttlB 

ftfctfv\"r(o«»icrtjK-r5cpu 

s) oaati**i^±s*5wfc^aRiHfcftoT*5 

9, CPUte, *affii««:il5«)5fci?)fcttH«ESrfi;T 

3JSfiB*7r^^^t?*>8^fcttv^5*"Ct)ftv\ 
[0 0 0 7] L*»Lft3»6, Mi&Lfc±5fc«#0>S3K 
KE-Ctt, CPU<0«jH«£EffiTO»fRj^»Ur, 

^^a^^uTv>5fc^v^^v\ y^ri/ 

1 n, m^mjE^rVo u t fc-f 5fc, 

n=Vout/Vin (ftl) 

-C$>^t>^^6o (ftl) 71 tt, A^WiEVi 

ic, MfinEEV o u t jftSfiTi-tiHBft* n Z 
fclcftfi. 

[0 0 0 8] PWMttHWtt, A##<i<4«Kfle 

n^iu i&T-f 8 r fc ^tir v^ 5o 

[0 0 0 9] ^^OlocolWft DC-DCa^ 

*36SfiTi-aBM**ft-r * w fc §o 

[0 0 10] 

ttPWMlW, PAM^>fyf»», y^T^^oLW 
-^SJ«fc5^ttPWM»J», PAM^^fyfKJII, y 
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e, ****^Sr««iPi-*itfcJ:9*SE«ill«)«ff* 
i ►) iiV ^e«E®E{ClXlft LT tttfrf * D C-DC = y/< 

/u^?l©**«*r*{IS *** r. i: fc i 0 miMmVF&f- 

<r>*vn&*vm. vx mtrr zm.ffin&*£mzmmi- 

•H" 5 r k fc <fc 9 i£iSfE«2I©mE£ J; "9 -(Sv ^«mE K 

SrffiW-ra i t ic i 9 ttiit«ll©mJEE§r<fc 9 

m U £8f*a*tfiSEM!fc©flt.fc 9 fctev^ffi-eeiKris^ 
/w*yiJ©iKil5ffi££{t<**3 - tKi 9 WE^WflcfR^ 

tlci9*iil«aSro®ESrJ;9<8;v^jemffKX*b-C 
ffl^-rSDC-DC = v^-^ir*5V>T, fifrfB^flt^ 

Tzmm-rz r. t tct 9 KatmasofltES: ± 9 rav^a 

mJElc£& L-Cffl^rfS D c -D c ^ icSi^ 

i«5ffl*3Cft*** - i K A 9 «nE¥W#«^o*>«E 
SrWBU Affif**Bf«oHJ:9t>ffiv^l|-eB:, WIS 

£ k J: 9 WAHE *ft JSfcM*?- 5 £ p K Lfc C i: £ 

if&ft|$EI!©DC-DC = W<-:?K::fc^-C, 

14, iH2^Vv^MSrffS©-SHt UTaHS/^*^© 



IWE^A'^JlcWMItWIs*** r k leu 9 ffie^NV 
m»Ht 2 ©«t.k 9 1>*£ 3 ©«£ 9 tffiT1-5#-& 

ice, ttBMWi?icme^xMtrmirt-fimPiA*& 

fcfcJWS r fc J: 9 W*«E*ft*KIWirr S i 5 K 
kKX. 9 »ft2S©mE£ «k 9fl£v iftEElcK ft LT 

■t-5DC-DC=iv^-^jc*jv^ flrK^aM***© 

frCAsS 5 - 1 K J: o X titfrt 5«E t ft *teil*"f 
[0011] 

H6W©H16o^lSl *f«©DC-DC3y/Wro 

Sfiro|llfi©^«KOV^r, Hi, H3*3,fctfH4£# 

I0012] Hie, r. (0% 1 ©Hi(is©jgffi©&#:W* 

WM> 2llPft^!7-MOSFET < 3llil^ 

4 earn y k/k se^it^fViK 
yyum^s 1 0 a, 10 be-^ttw^^©, 1 1 

e«#IS, 12 a, 12b ft®9kX<< yf^ 1 3lill 

», 1 4 e^ttiiEiss, 5ie*w«a«ni*» 5 2esj 

ttK&MH*, 9ili=*iiatf«, 9 2»Jt«», 

[0013] mmmm 1 e, ^yfp sr^^/udr-^i: 

LXm$m&i:X±-i-&. Pft^w<?-MOSF 

et 2 e, s'^y* r »f^*fcr4«tnc»i Lxmmi. 
xw.mwmifrbmjjztiit.WMnE.&feTZits. n 
mrjx—vzkmMVTt h/w4 k^m^^y-9-B 

e, P^-r>^/W-?l7— MOSFET2i>btlJAcfll5 
mE?r¥?ti-5„ ffl^77-<-hv<y^igi87tt, 

g«Eft^-^ffl^-r§. %4 v^V IS 
^«Eff #(CJt£? ttPft ^/W/<!7-MO S F E T 2 

IlilMilOa, 1 0 b£**BSIl ie, PAMS!l» 

r pwMWfflii p AM^-f vi-mmk y -r k» 

[0 0 14] ^©iJftftllPWIBtSia+Sfc*^ K 
Jf£«iR 1 ©Effitt, Pf-r*^-MOSFET2© 
y-X\Z&mtZ. Pft*^7-MOSFET2© 

KWyft, iftStyT^ h/i'4<D—%<Di$^-k&i&y'{ 
*-K3©*y-KKSaM*«. EJtyr^ h;w4©ffli 
*©«?■«, spjftavf^f-SWjESK^iKi-S. JF« 
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[0 0 15] ffl^yfyf 5 (A*? 6) (OjE^SJE 

o-A^SSmcA^-f So S?tff7 1 tt, «ITS7 2 
©+A*»*fcAai-8. ®»S7 2 coffin ^HJi 

[0 0 16] 5$y^9 3<Offl*fc=A*5l^a9 1 

©U*tt, Jfctt»9 2 0A*«^fcA#'f*. Jt«S9 

1 2a(DBS^:it -Slta*¥ai 0 atf>ffi#£A 

*-T5o tims 1 1 ouAtt, $j&*-r yf 12b 

*jSfcA*i-*o a»^yfi2b(0B8*l:it - 
£fmj*¥»i Obcoffi*£A;>rt*o Wfc^y^l 

2 aOffl^^^yf 1 2bOfflAtt, JRJHM 3 
icAJrfS. 5SWS1 3 0!>a*tt, KidlHlKl 

BBBI81 4©U*tt, Pft*/w^-MOS 
F E T 2 <D^- h fc y-*fc«^;h,A*1-5, 

[0017] «iipmtwmaiK5 2B. Affim»&aj& 

U WJi*Kftot8ll)^>f yf" 1 2 a , 12b©8 
[00 18] H2tt, JL©Jt«©»«K*ttS««^^ 

$iVD /-Viz* H jo «fc V D cD&ffiflto BBfil £^ 
b-o>a«, 

[0 0 19] Z<DmM<DfcM<DW)ft*MWt 

[0 0 2 0] W*it«#3t»tt«ft5fi-e*9, A 
1 0 0 %K:ffiv>«»A«««K:*)S i: *Ktt, «0 
«l1$tt*J»SIH5 2 tt, yfl2a flAg^ld 

50*^^1 2bttBS£fc88BW6rfcfc 
£9, PWM (^/^WSEIJIJfrsS) SJiiaotBAl 

[0021] ioftiMi*«*K*ii^r, m*7-f-K 
a^ttii v o u t zax bs s^mff 7 1 1 ommm* 

WB7 2^6IU*t8. K^»««7 3tt, c^tsu 

^y^y^mmsat9p%o9 $ y9 9 3 
£AA-ra« :coy^^93H pwMBWi^tts 
**l^lt*i*/M*Jt*Sra^"f-5f>o-C&*o A#b 
fcKMSEtt, y ^>>^9 3$:iibrit«t«9 

r 9 ioH*flr*fcJt»u Jt$fc*9 2 



[0022] jgttAWfHW^v^-r, SW1$tttJ»lEi& 

■rsfcfcfc, fct«*9 2*»bajAbfc/^^w«*»« 

ft^yfl 2 aSr^LTRJHSl 3(cA*-rSo * 

tM^y^l 2bSr^br^SSl 3KA*i-S. 
■C, JRJHftl 3tt, -JE«fc^^Mflr*«)JR»trtf 

tt, KMblilKl 4tcA^bT, B2©PWM*W©«|K 
■ y-*lB«ffVGS*Wrtu 

MOSFET2^- b • y— ^fSi-TOl 

SFET2Wl/y5/a;PKtEt 9 <>3t»K*# < , 
X 9 Pft^!7-MO S F E T 2 ttON/O 

FF^^y^^^ih^-rSo 

[0 0 2 3] Pft^^-MOSFET2lt 

y-*mi«EE (mjE^r) **ovic-rs 0 
rami tea^r* b/w4. TS^^T^ts^s 

SEEfc, A^SffiV i n£B&3&b<ft£o Pft*^ 
!7-MOSFET2lt h • y-*ffl®E#0 fc* 
S^^-f^o Pf^^!7-MOSFET2»7 
1" 5 ittP?-**/W<«!7— MO S F E T 2 (CSEJVtl^fc 
««H:^^-K3^»9, Pft*^!7-MOSF 
E T 2 <D K U-T >-tf>miB3: OV^t^t- K^Hl^fp] 

^*-K3<D«^Wfctt:, 0 2^PWM*JfflicDffllc^ 

xv^sft, r©^>r^--K3©«ffi»tJgS:¥»1-So 

[0 0 2 4] C^PWMftlJfflK^V^fl, Hi**atIo 

^@K7^6lil*+*BamE«*»«^b, 
ot pf t*^y-MO s f e T 2 ©y- h • y— ^ 
M*B»1-S^Vi/^?iJ«*W/^^(i^»5< ft a, -<^> 
B3^-fJ;5^ ^-f*-K30P5»Ki*h/* 

oT*<ft-5 0 b^b. r©«»A«r««tc:i3V^tt, 

[0 0 2 5] PWMM»|C*5V^Wt, y V7i?9 3l:J: 

OT^tP AM^^ i«U:9^x.t(ilM 
Ko»J»Srfif5 0 ^<Z)PAM^>fyfai^§]»)M 
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mtNmtmmu* 2*'ftflr«^us5 i*>&a 

jftSS»R«t»l»Ufc**"C«)*^>f y^l 2b£A& 

[0 0 2 6] Z.<D£5\C~rZZ tKX^O, iSffiSSl 1(0 
tttf7i&s**#l 3JCA*LTJt(R»9 2©tH*'t?*)*^ 

w^?r7^— k/^ y ^ ek 7 ^ b w * s ti zmmwzm^r 

[0 0 2 7] Sot, Ii@Bi4©BA«»-Cfc5P 
f ^r*;W<l7-MO S F E T 2 O^- h • y — *HJ*E 
tt, H2©PAM^y^M«iollKjp:i - J:54tt»i: 

&S 0 r©«»©*JMItt, PWM««llCj3lt«^^ 

M<0«iTO*9t><K<* Pfir*/w^-MOSFET 

SFET2te > b • y— *Wl£*U:y->HA'K*BE 
iyfi^«E#ftao$*uSfc, PWMfMWc^Ttf^l- 

H2©PAM^y^«tpoWc»i-tt»©J:5lJ:, A 
*«EVi ni0t>«V^ift6. P^**/w<!7-M 
OSFET2©*7fiftt, PWMfMP&inttlC* VDfi 
QVfrby^ K3 rclB#fl»T«ffi£ttT#ofcA 
«EMfcS, ro^36SPWM«J»©»&fc**5^"C* 

So 

[0 0 2 8] it«yT* h/>4i:¥»='^7 f ^f*5tt, 

fc, PAM^^ yf-M#P*tt, ffi^ttifi lout fclftft 
U W^®EV out £tC«o± 5 M, P*"-V*^ 
/^-MO S F E T 2 coy- hSJEE^StffittSrPSE-TS 

atfflSr*J»-f-5o ^©PAM^y^-lWWtrff 5*IB* 

[0 0 2 9] PAM^^yf-WWcisv^T, A?Sf*dS3S 

y-MOSFET 2coy-h • y-^IB«:E»"fS^ 
ft 5. Atf*#BrJ6fl>IIfitT 

[0 0 3 0] PAU^^y^m^bV^TU^^U— 

tmw^ow H3j;:iB«ufc±5^ tail** 

f-1 2a«rB**lc«9**.5riT?*ai-S 0 rco& 
jjlfflD M«imiH«PIBK5 2^AinnittU4i 

5 l^&oAmW^v^MffWKiA 



[0 0 3 1] r©y^ru**u-^SHBt*tt, JtttS 
9 2CDffl*T&S/^^?0«»S*l 3fcA**1% * 

©ftt>9fc, -femmjo^®i o aom^-e&s-j^i 

fc*J»l 3MAA1-*. U*7^-hV^^0 
*7*>6W*-r6W6«Eflr*H:, ittSSSl 1, «0*^ 
bOA«/SSr^L-C**»l 3{CA^-TS 0 

rcD^ «j»i3oiij*B, a^-f-hv^ia 

[0032] rjxfciiu UbHKi 4coW^-c$>sp 

ft*^17-MOSFET2^h ■ y-^fflfl£E 
tt, Bl2© , Js:ru*aW--^jM|P©ailC«Ufett»fc 

©JMMtfcWWtfc, PWMiBlPO/^^MoftKIti B 

t>ffi<, Pft*^7-M0SFET2O^WyVa 
^ KflUEKlaffV\ P^*/W^!7— MO S F E T 2 14, 
Jf—Y • y-^RUc^Wye/a/^K«EJCjSV>«ES:Bl 

an-ra** PWMfM«Pfc*jv^r*^+*»^K:< b*<x 

y>f^-K3 0»^KI«ffiVDtt, m2<D})~T\s?c* 

9t>«V\ ig^LfcffitftSo 
[0 0 3 3] !1^7U^a^a»m -<0£ 5 
P f t*^7-MO S F E T 2 O^- h • V— X 

ro«ffiSr«y»+5^tl;:J;0, Pft^MOSFE 

EVout «r-Stf So *V K 3 M\ »|c 

iSfiftSo 

[0 0 3 4] 4*5, Z<D&&<DBmzto^X* P^-t^ 
;W^-MOSFET2ft y Y7>iSx9\C 

mms t p am* -r y ^mm<om r> &jL<D&xttfci-z> 

zth~*imxh% 0 §Mft*>f s^i 2 a 

i-j«ttBa*S:i OattWfcftS. 

[0035] *&m<om2<Dmifc<oiemzo^ 

X* 04, 12 5*5*0^8 6 Sr^HaLTRMi-*. HIM 
*Lfc»lo3llK<D«llBi:rai:«SB^«i&, [MieS^i:^ 

So ronifio^ffitt, triMi«^2o^i« 

S^"CfcS 0 

[0 0 3 6] RHlCtik^C, 8a, 8bf4N^-r^/W^ 
7-MOSFET, 12ctta*^y^ 15 a, 1 
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*>5o *LT, HMM£MfPEIK5 2M:, AffiWilciS 
CTPWM$iJ«£ P FMUmtPAM^^ ?7Wtfk V 

~r * mm &m$i#}\zm'<f~r a ± 5 

^fyfl2a, 12b, 12c Vi&mfflm&W®* 

So 

[0 0 3 7] Nft^/V^P- MOSFET8 a CO 

A*!7-MOSFET8bOKWyiilil!)r^ 
JcSBK+S. BttlslKl 5a^H Nft*/w^ 
-MOSFET8 aco^- hio £tfy— ^KftjfitS J: 
5{CS8R-t-So Nft*^-MOSFET8 

b<z>y-*ft Ett^i^ASfcVffi^fVifs*) 
AffilcSStt-T S. ClblEIKl 5 bofflAH N?^*/w 
/^y-MO S F E T 8 b <D?- Y^^WJ-MZ^t 

ajsfcttKi-a. 

[0 0 3 8] U*7.-f-K^y^EI|g7d>feHi*i-6» 

{b£*aJ:5W3j£1-a,> 

[0 0 3 9] it«»9 2(Dffl*tt, NOT081 6 
yfl2c OAg^HU fi3ft«g 1 tf>A«fc8aBM-a. 

[0 0 4 0] 15(1 r©»2fi!)jtlt©»«fc*5ttS« 

5 VD SaVK*«, /<^JBtt»*i ±W/<^ttil5«l: 
Affi*G>BWR**UO*a. 

[0 0 4 1] Rfc, ro*lfc<D»ffio»^S:ttW'rs. 

[0 0 4 2] r©JB2©jtlfc«>3«iK:*v^ ffiffi4»tt 
MflllBlK 5 2 r±. «0»^-f yfl2c £3tK-gJ&*^ y 

2bkmc&&&ffiVtWi\zm®-rzo pwm 
Mfp, p am^^ »cti;y 
®<Dmm*Mt*% 1 0**0*11 1 n ire&ao 
[oo4 3] 'z<D9S2omik<Dj»m\c#^x, **r*# 

PWMfflWfcfcV^T, «Jlft^-< yfl2a ttAtt/Kfctt 
«U «*^>fy#-l 2 b»tXfl 2 cttBft/KlCtttt 
+a±5ldMM-a. 

[0 0 4 4] Wt=^yi>-5opi[iB©«E-c*6Ul* 
tEVouttt, M*7-f-K/<5r^ia»7K:A*U 
Sfli«E7ifcoa*rJ*J»7 2**&lH*-f4, :^ 
SWEEtt, »SS««#7 3-Clt«Lrffl*7^-K/<y 
^0IS7^bBa«EE«*fcLTW*i-6. 



fl:S*a. PWMaOfpeME-CM:, y v^9 40MA 
[0 0 4 5] S$^9 3©HJAfi, it«B9 2iJ:J:o 

r = A«*fe¥a 9 1 com* t jtiwa - 1 k <t d **t 

«*9 2^&^/^?li:L"Cffl*i-a. 

2 a ttAjk^iC«afeRfl|-e«>afc»lC, Jt(RS9 2**6 

si 3^A*i-a. m&xjy^x 2b»BS8^sa 

12bt^ LTfH ITS 1 3 fcAA 

»j««#-*o^^jij*rfflAi-ao 

A*J0tf\ BttEUS 1 5 a KA* U iSOPWMMS 
ffl* LtNf f */V/^-MO S F E T 8 a <D?— h • 

y— ^micwjp-ra 0 r^/^wottiMtHu n^-y 

^/Wn'P-MO SFET8a^l/y^3/V K®BE«t 9 
fc*#fc*&<, rtLlC«t9N^ + */W>*l7-MOSF 
E T 8 alt ON/OF F^^y^^^Bf^i-ao 
[0 0 4 6] tt««9 2©B*tt, NOT0&1 

6«r*UCSH**>f 2 cOBjfAKAAtS. P 
WM«J»(0««^*5V^T, &&*<fy?-l 2cfiBjtt 
«c«»Hfc«^*>a^"C% Jt«89 2^^^JSrSCU 
fc^#dSJS»lBlK 1 5 b KA* U m 5 (O P WM0J«ltf> 

«B^i-<t 5^y-h • y-^W«E^^VGbSrffl 

AUNf+*/UMOSFET8 b <D>f— h • y— *R| 
iCgtiffl LtB(Nft*^MO S F E T 8 b £ON/0 F 
F*-f s^V^tttfsStfa. 
[0 0 4 7] Nft*^<17-MO S F E T 8 a 
h • y-^WfffiOWSP^iO^L, n^**^? 
-MOSFET8b^t7f5^ HiiftttM 1 £ Eift y 

>S:Jit5 0 Nft^W^-MOSFETSbOK 
BiEVDSHt, AAHVin«?L<45„ 
[0 0 4 8] Nf t*^<!7-MO S F E T 8 a ©y- 
h • y-^H«E* 5 0JCftofctf icRNf -r^/w^y 
-MOSFET8a^7tS^ l^^flC, N^^^/W 

/^!7— mosfet8 b^taMftf^tr^-y-f a« wtl 
acayr^ h/w4(c^^tn-cv^^t«^ftI l«n^ 

t^/W^-MO S F E T 8 b(7)y— ^d^b V* 

iR«c«iiara«i*«*tTt)ixa. Nft^y-Mo 

SFET8 b<DKl^^ y^ttJEEVD Sit, OVd^Nf 
t^/WN°!7-MO S F E T 8 b ©t^tff^, -f^t>h 
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48e«#3Mrra 0 mffivr? h^4tw-m^> j fy^ 

5fi, r©Nft^'!7-MOSFET8 b £>®jE& 
«VDS*¥?t1-S. ro«|«l9RWt, ffiMEVout 
^>offl^m« lout Srfilftr 5 J: 5 K 

[0049] ^pwmimwkiSs^t* IS*»>t 

ft*Wfel>U :tll:#otNft^!7-MOSF 
ET8 a<£>y-b • y-^MSr(E»i-*^/^?iJO/^ 
*«#*<4*. Ld>U y^5/^9 3iaot^ 

9> Nft^MOSFET8 a<Dtf- h^^VStm 
3eo*ftiSK4-C»E<4ii, KTlcJfi^SPFM (/< 
/^HSScSB**) MPfc:«9*frfi. 9 

*Myfl2a, 12 b, 12c««M« 

fcL4i\ 

[0 0 5 0] PFM»J«ltftt, 0||«)|||ffttPWM«HP 
^Bf&I^C-Cfc^o fflU Nft*M7-MOSFET 
8 bo^M«EVDS^/^«W:-36fc*9, 
JB^IMBE V D S O/nVI/^ <0|B«"C*>6 V D S aVV* fl 

#y 3 y * 9 4 fc*U=ft«tt«l!9 1 ka^-t s 

»WttTi-6te«oTVD S/<^JIIttft3»ttT+ 

s« 4*, j§y#94tt, PFummmm^^^ 

Id LTVD s^/i'*J^&iK£^{fc£iir4v N £ 5 t^lt&fM" 
So lOttOVDS^Httfttt, 2 0kHz^±^r 

[0 0 5 1] ^LT, VDS^Itt (Affif*) & 

mfenm wwK&miiii) *-?i&ri-z>t, pam* 

aftA*jftaBK*t«IO**iU a*M^fl2b, 
1 2cfrBSSA38»feA«AKlffl5»*.8. ClttfcilK 
iMHIl 1©HJ*#«J»1 3fcA*U JtttB9 2(0 

3©a*tt, U*7-f-K/<y^EHS7^ba*r8l» 

^«o^/w^J0ift8. 

[00 5 2] r til: J: 5 , ElllgllS 1 5 a (DfcfcW&TTe 
*5Nf t*/W^7-MO S F E T 8 a <D?— h • y— 
*IWKEtt, B 5 ©P AM^'f y *MP©ii:»t»» 
fc48. PWMSJi^i^PF 

/^-MO SFET8a^l/yV3/U KEBEJCjfiV^ 



EE-Cfe8 0 Nf -V^W^-MO S F E T 8 a ©y- F 
• y - * H \cx u y i/ a ;v K WBE tcjfi v ^flffi^TOP $ ft 
at, Nft*/W^MOSFET8att, PWMWJ 

»<»PFM««c:*sv^r*^i-8»*K:< &**-c#nrfc 

*t4*^»fiLSrl*-ofc«>|C % /^l7-MOSFET8b 
©JBfRtEVDStt, m ^ <D V AM^ y^m<om 

So 

[0 0 5 3] SJ**-f yfl2cli % A«Alc«KKM 
■^fe8fc^{C, Nft^!7-MOSFET8b|j;t 
7#)&-e&8o ^o"C, Nft^/W^-MOSFET 
8 a O^^Wf^S^BffiJKJgVD S 0 Vfrb'*?— 
MO S F E T 8 b OF*jg&1?£*V K<0>B*fRl|»Tft 
E»»tT^ofcft«Elc48. fi^T* h^4<t¥ 
»3^f5f4> «BE*»VDS*WW8. 

[0 0 5 4] 5K> PAM^yf«*m W 

A«SK lout *mk ffl^miE V o u t «r-£fcl« 
O <fc 5 ICNf MO S F E T 8 a tf)^— htt 

E<D«WiiSriW»rsri:U:J:9, ^7-MOSFET 
8 bfcBlnSh»VDS/<A'^0»JK«trl|[IM-S. P 
AM^>fyf««l©««m B 6 Jc^-f J: 5 fc* HJE 

[0 0 5 5] r^)PAM^>ry^W#PK:j3V^'r, 

rai^«E«*Wfel>U :tii:ffotNft^^ 

!7-MO S F E T 8 a (D?— h • y—* 
/u^?U<D/^^»ia5*i* s JE^1K<4S 0 romfcojgffl 

[0 0 5 6] P AM^^ y f ^7 U^a I/- 

*MP^©«01fc;tHU B 5 ic^-T i 5 fc, MM^ 
fl2b, 12c * A»jtt«a«tt«fclB»Loo«lft^ 
-fyf-l 2a«rB*jSfc«IDl**.»^i:-ejl»i-S. - 
oJ:5^«l9Sl*.SCt'rx B4fc*5V*T, Jt$fcS9 2 
(DffiA^fca^/W^JM***! 3tcA#Sivi\ 
ftto a fc-SttttJA^S l o a ©iHan?*«-j£*#» 
JHfci 3fcA*1-a. BA7-f-K^y*0»7 
*»6W*V^«IW31BE«#tt, *<iSl 1, rn^^v 

[0057] 3ob*ii, W^y>r 

- K/< y ^ BK 7 ^ & UAi-6IHI1IEffi#b« CT^ 
ffrT6&3RLfc«ffiw</i'i:4a 0 ^ot, RKiIhIBSI 
5 a ©HA'CfcSNf t^^'-MO S F ET 8 a <D 
y-b • y-*B«EVGHU i5^!J^Tl/^k- 

*BfP«)B»c«Lfc«»fc46 0 ^^y-h-y-^Pfl 
®E V G (OiSi^fi t>PAM^>fy ^■WJ«l^>»'&©ftifirtff 

&n«ic« pwMftHB^PFM»j«^i3itsy— h • y 
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MO S F E T 8 a (DX U-yi/a JV KBJEEtCjfil \ Nft 
^y-MOSFET8a(^>y-h • y-^K* ^ 

/^-MO S F E T 8 a «P WMWWl^feV^r^yl-* 

^^^/W>°7-MO S F E T 8 b OS^feBSJE VD S 

[0 0 5 8] £<a<fc3tc, y=rw*ai/^«»t? 

ft, Nft^/W^-MO S F E T 8 a <D*f*~ h • y— 

U roUESrWfi'fSrtJcJ:!?, N^*/vMOS 
FET8 aO^fittSrJBRWiCMW-rSo «I» 
y^l 2 cttA»^^«jRStuSfc8?)lC, N^-Y* 
^>'17-MOSFET8 bll*l:t7jt«tfcSo iff* 

[0 0 5 9] z.<Dmm<DWM\z-is^x^ *|96ttW^ 

U DC-DC3 W<-^OfflAfi£ESraE35i-So 
[0 0 6 0] ft*J % r©SHt©»«IC*SV^T, 
/W^-MOSFET8a, 8blCftiW*-?h 

FET8 b fc*JJfcHW ^«w*y-K«t*a[ft# 

[0 0 6 1]4fc, y~Tlx^u-*ftJ#?£^T^ 
1\ 1 0 0%tf>$Sffl£ N PWMBS, P 

a 1 0 a ftfcfSfcftft. 

[0062] *%m<Dm3<Dmi&<Dmma^ 

H7*5J:Wia8«r#BBbTaw-r5. B7fc*si^ 
Baii3J:tfH4jj:*Lfcjl*©»*fcIPIi:ai«o» 

-r*RW«mu -»jcov^r±, H*Rw*«i»"r 

So 

[0 0 6 3] 17 fcfcV^T, 8 c fiNfir*/W^-M 
OSFETtfc^o :(DNf^^y-MOSFET 

17-MOSFET8 a fcafe?IJU:SSR-r5 0 *-<£ffitf>»j£ 

[0 0 6 4] H8te N Nft^y-MOSFET8 
a » i Nf t *^^-MO S F E T 8 c£>y~h • 

Rds (on) ©BI«Sr^Ufc«rttBIT*)5o 2ocoN 
ft*^!7-MOSFET8a, 8ctt, ^Oiftfflgl 



[0 0 6 5] PWMjWW^it/PFMWW^Ctt, N 
ff*/W^-MOSFET8 at8 c^- h • y— 
^^^I , i0 8t^'r*fiffl^y-h • y^KUEVGa 

*A"*!7— MO S F E T 8 a O^Vgfii 19 t>N^-Y^ 
S F ET 8 c <D*>&tfi<D%&±%\^tZlt) 

*A"<!7*-MOS FET8 a^W£jSfch,5. — *\ PA 

tc^. g|8^i-i:5t-> PWMfM^itfPFMfWJp 

a^TOD-f5p Nft^7-MOSFET8 a £9 

SFET8 ctD^Jgft^N^^/W^— MOS FE 
T8a^yg^0Vh^<^5o ^ Its ttWfMW 
ft, Nf t^/W^-MO S F E T 8 c \C-%-z_Z>tf~- h 

-MO S F E T 8 c <D*l/#8i&mk £i*r£ ^^Uo 

[0 0 6 6] ^^sa6©«(B^*5V^tt, 200545 
^tt*SoNft^/W^-MO S F E T 8 a , 8 c £ 
*3re^Sfe?l«3K1-5«^J:J:0, PWM«J#P*5j;tfPF 

MftlWWF^tt, ^Vffifi : L(^/^$V^Nf L ^^/W^•l7-MO 

SFET8 a|C±9*>HifeS:fil*i-iri^-C*, - 
^ PAMM5'f*JWJ:U t '>!i-X^al/-^SJ 

0/hS4Nft*/VMOSFET8a $ 

-Y^/Wn'17-MO S F E T 8 c CD4#tt£flJffl LTffl^fil 

[0067] m^. *%m<Dm4<Dmm<oj&mc<>^ 

H9*5j:t;Hi o*#biltrwi-5o m9[o$^ 
x, hi, ®4te£xfm7K*Litmifc<oj&iRkmtm 

TJM1-6RHH*Brt"6. 
[0 0 6 8] 19 fc*5VvC, 10c tt-j£flSffl*#», 
12d, 12eW^^ 30a, 30b, 30 
ciiPft^y^MOSFET, 3 1a, 3 1b, 
3 1c, 3 1dliNft^^-MOSFET, 3 2 
a, 32b, 32c, 3 2 d, 3 2 e tt«#u 3 3 te^ 

tf\ 3 6 ttiffjK«£Efi. 3 7ttpT3E«SHH, 3 8f*NO 

[0069] ff^sai i (Dammit, n^^*;w<y- 

MOSFET8a^)KW^i«t5o CStflSR 1 <D 

^fl;atas3 7, Nft*^7-MosF 

ET3 1dOV^, Nft^7^MOSFET3 
lcOy-*, Nf^/WN°!7-MOSFET3 1bO 
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y-*, E»lHlKl5b f Nft^t7-MOSFE 

[0 0 7 0] ttSMtEEH 3 6 OlEmWKft, «£t 3 2 
e, PNP h^v^* 3 4(0^^ y*, JS#l3 2 c, 
gfi]3 2a, Pft^l7-MOSFET3 0a©y 
Pf f ^y-MOSFET3 0 b^y^^: 

yf3 5, figi3 2b, Nft^!7-MOSFET 
3 1a(Dy-^, Nft^!7-MOSFET8aO 

y— asEyr^h/w4 f Nft^y-MosF 

[00 7llfi6i32e(O{)5-*ll PNPb?^ 

^^3 4(D^-^tRraE«*aR3 7^»«-rao pnp 

h7y^^3403l/^^(l nyfyf 3 5(Dt5 
-*t^S©i3 2d^, Pft*^l7-MOSFET 
3 0 cOy-*4S8ffif gtt3 2 dOt>5^*"li, 
Pf^W>*7-MOSFET3 0 c CD^- h £ N^-Y 
^;w^y-MO SFET3ld©KK ^Jcftttr *• 
Pft^W^^-MOS FET3 0 c<D KWVlt ^ 
^*~K3 3CDT/-Kl^E-f$o K3 3© 

*y-KJi, Nf^/WN'!7-MOSFET8a©y- 
Pf^W^MOSFET3 0a©KWV 
:fc<fctfN^*v^!7— MOSFET3 1 a^FW^ 

fcSHrt-So 8Si3 2cOt>5>i-*tt, P^^^/w^y 

-MOSFET3 0 b^y- ht % N^^/W*!7-M 

osFET3icOK^y(:^t5o P^^^yw^ 
17-MOSFET 3 0 bOFK^It &#L32btf>t> 
5tf#fc* Nf t*/W^!7-MO S F E T 3 1 a ©y- 

!7-MO S F E T 3 0 a (0^- h 4 > Nft^^" 
MOSFET3 1 bOK^yi^tSo W.WJT9 

ffi 6 *5 <fc Vmti ~7 4 — F/< y 9 08 7 fc«S*M-5o 
[0 0 7 2] a*7^-K^y^lHlB7d»feHl*-rSK 
MmjEEff^-^, y^^«MWBB9 1 1 fc 

B*jSfctt-stta*¥a i o c u sj**>r y 

2 dOHBAttNOTlHlB3 8 tW&XJy^l 2 e 
JdA^rSc NOTBK3 8 0>ffi*tt, N<?Y*/W<7 
-MOSFET3 1 c<D>f— h i82f&|El8l 5 b (C 

-MOSFET3 1b^hi:8JKt5, Wlft^'fy 
f 12e©B8/Sfi, Nft^7-MOSFET3 
1 d©y-Hc*8M-5. 4MHB1 l©W*tt, ^-fy 
f-3 9Sr^U-CRT8E«««3 7idA^5o 

[0 0 7 3] 12e, 1 2 d*5<J;tf;*>f y 

f3 9tt, «J»»ttW«lHliS5 2{Cior«J»i-S 0 

[0 0 7 4] fcK, IbfptRW-r*. rO^JE^ffilJl 



PWMftHB, PFM»J», PAMX4yf-M$f#i.W) 

fctt$t30ifc*<f 3^1 2 d, 1 2 e*5it5^-f y^-3 9 

[0 0 7 5] 5fef , PWMHtBl^*5V>T«^ i2J&*-f y 
fl2d, 12efi, fcfcfcAffijSSSBMKIBfcU *>f 
y^3 9Wt^7tt«i:"f5o rot ^yf^« 
»@&9H, P It Nf ^ ^7^- 
MOSFET3 1 btf>y— h*rKBrf5o Nft^/w^ 
7 -MO S F E T 3 1 b j&s^-y-r 5 4 , Mft^ttftTtt 

^3 2 ateW£»Tas£car tiaot, p^**^ 

/N 4 l7-MOSFET3 0a^tytS, Nft^/^^ 
-MOSFET3 1 b#t7t6i, I£fci3 2 a (D®jE 
RTtt4<*0> Pft*/^-MOSFET3 0a 

[0 0 7 6] ^-f >y^^y*JfflJIU8 9c0ffl^^fc^PW 
M/OU^tt, NOT0K3 8(C<t9S*5U Nf-**^ 
/n*!7-MOSFET3 1 c #<fcUtffiI&III& 1 5 bSr^L 
TNf-^^M^P— MOSFET8 b&raBrf3 0 
t^!7-MOSFET3 1 c^tSi, &#l3 
2 c K«Ei$Ta 5 3&£"f 5r^lcj;oTP^-v *^'< V ^ 
-MOSFET3 0bM>U fifii3 2b^®EPtT 
»i:5Ci:iaotNft^y-MOSFET3 
la#tyt5p Nf^;W^-MOSFET3 1c 
^*7-rSfc, «gi3 2c©«EI»T^*<*5, 
t^!7-MOSFET3 0bfj:t7, N^-V^^ 
7-MOSFET3 1 a h*y tte%> 0 

[0 0 7 7] tf>*.fc* y7>9MWES69 (OHM** 
(H) ^/v-Cfc^i: tfCfiP^Y*^?— MO 
SFET30a^y, IoNft^/^!7- MO S F 
ET3 1a»7^j:St^ Nf^*/W*7-MO 
SFET8a^y, Nft^/^!7-MOSFET8 

^Sn- (L) N?-**/W*!7 
-MOSFET8b^t^ Pft^y-MOSF 
ET3 0aW7, Nf -r^l7-MOS FET3 1 
a J&Srfr^fcg > Nft^7-MOSFET8a(i 
^7-r^) 0 1(0^ N^**/W<P-MOSFET8 
a i:Nft^7-MOSFET8 b tfffiffiftfts & ft 

[0 0 7 8] PFMIWPteOV^rlllH"fS. PF 

MH«^^tt, ffljft^^y^l 2 d, 12e*5«fctf 

yf3 9offi«ttPWM»j»trai:-e*>9, S53$l 

Nft^!7-MOSFET8 a tNf t^!7- 
MO S F E T 8 b *5ttffi«J^ LT ffi* fc-JfeltfMC*- 

[0 0 7 9] ftfc, PAM^^y^«J«HilOV^r»W-r 
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5. PAM7>fyfB»l:feV^tt, 5)^^12 

ra^^fwia^ pwMfww^jit/PFMWW^ 

ET3 0alit7t49, *<Dffcb9IC* Nft^^* 
17-MOSFET 3 1 d tfs</\'Xftm£tlX Ff-rX/V 
— MOSFET3 0 c^^^yfy^fSwtiC* 

ti s PNP hJy^^^^iitSrWKtS, -co 
ttJK. 3^7*^*3 5 Ktt, «mjEM3 6 £9 

[0 0 8 0] Pft^/W^-MOSFET 
3 0 c^^LfcttiCfiay^yf-S SOmjE^N^ 
^*/W?!7-MOSFET8 a©y-McH]iDi"*o 3 
yfyt3 5 0SJili, Nft*^7-MOSFET 
8 a(D^l/5/^3^KllE(«^^ Nft*/W^ 
7 -MO S F E T 8 a tt##fc*# tt*>«tllft t> ot 
^-^i-^o — Pft*/^-MOSFET30c 
^*7Lfcfc*lCtt, Nft^y-MOSFET3 

1 a ^^yfS: (aotNf t*/W^-MO S F 
ET8a^-hfiOtfto-CStlC*7t5o -<£>*S 
Nft^y-MOSFET8 b«ffll^ 
1-5/V^mjBEoStS5fll«, fi3fc«H 1 (Dffitmx V 

[oo8i] y v*?* u-^ftJWco^rtft 

SrtlilJ:!), Nft^y-MOSFET31d^ 
ifr^U Pft^!7-MOSFET3 0c^y 
U Nft^y-MOSFET3 1c, 3 1b, 3 
la, 8b^t7U Pft^WN 4 l7-MOSFET3 
0a^7i*5 o ^ CO fc 3yfyf3 5 0tlE 
^Pf-y^9-MOSFET3 0ci^*-K3 

3 Srfl* LTNft^7-MO S F E T 8 a fcflWJD* 

!7-MOSFET^y)Bis5S»l:U ffl^MEEVou 

[0082] ri:, *#m<Dm5<D$m<DMm\a^ 

X % BO 11, Hi 2*5<tt;Bll 3Sr#flBbTttM-t"5p 

hiik&wt, hi, 04, H7*5iWH9 traca 

[0 0 8 3] HI 1^*5V>T, 4 011^^ 4 1, 

4 2ttiBEI§Itt"C**. SSEfKR 1 ©jESdtt, Nf-Y 
^/W^-MO S F ET 8 a K W VCSltSo K 
*«« 1 OAtt«tt, pT*««HR3 7, N***A"<!7 



-MOSFET3 1 dtf)y-*, Nft^W^-MO 
SFET3 1 c<Dy — X t Nft^!7-MOSFE 
T3 1b(DV-^, IHHilaHBl5b, N7-**/W<!7— 
MOSFET8 b©y-^, ^fVf 5 (PASfll 

[0 0 84] SSSflffaS 3 6 0)]E<f Jgja 3 2 
e, PNPh7^^34to>; y ^, J£jK32c, 
gfii3 2a, Pft^7-MOSFET30aOy 
Pf -Y^7-MO S F ET 3 0 b OV-7$r 
**l-?ft»»U A««Ktt, ^^7^3 5, ggi3 
2b, Nft^!7-MOSFET3 1 a^y-X, 
Nft^!7-MOSFET8 aCOV — X, ESEU T 
?hfr4, N^*-*/W*r7— MOSFET8 bOKW 
^Sr**l^tb««"r*. «Si3 2e<Ot5-*tt, PN 
Ph7 ^ ^ * 3 4 co^-* t *I&n$tM 3 7 fcSMSW- 

£ Q PNPh7^^34^3U^^lt ^y-r^lJ- 
3 5(D-J^ jgtri3 2d&, Pft^7-MOS 
FET 3 0 c(DV^l:giRtac !S£i3 2 dOt 5# 
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<Bt>5Jt#tt* Pf t *^^-MO SFET30bO 
y-h£, Nft^/W^-MO S F ET 3 1 c © f> 

[0 0 8 6] P f t^7-MO S F E T 3 0 b <Z) K 
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